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SHAMPOO COMPOSITIONS WITH SILICONE, CATIONIC POLYMER, AND 
OILY LIQUID CONDITIONING AGENTS 



10 



FIELD OF THE INVENTION 
This invention relates to shampoo compositions containing 
hair conditioning ingredients. 

BACKGROUND OF THE INVENTION 
Human hair becomes soiled due to its contact with the 
surrounding atmosphere and, to a greater extent, from sebum 
secreted by the head. The build-up of the sebum causes the hair 
to have a dirty feel and an unattractive appearance. The soiling 
of the hair necessitates it being shampooed with frequent 

J 5 regularity.. 

Shampooing the hair cleans by removing excess soil and sebum. 
However, the shampooing process has disadvantages in that the hair 
is left in a wet, tangled and generally unmanageable state. 
Shampooing can also result in the hair becoming dry or "frizzy", 
and a loss of luster, due to removal of natural oils or other hair 
moisturizing materials. After shampooing, the hair can also 
suffer from a loss of "softness" perceived by the user upon 
drying. The hair can also suffer from increased levels of static 
upon drying after shampooing. This can interfere with combing and 
can result Jn fly-away hair. A vafiety of approaches have been 
developed to' all eviaVe the afte^ problems. These range 

from the inclusion ' bf hair ' condttioning aids in shampoos to 
post-shampoo application of hair conditioners, i.e., hair rinses. 
; Hair rinses are generally liquid in nature and must be applied in 
a - separate step following the. shampooing, left on the hair for a 
length of time, and riiised wiih fresh water. This, of course, is 
time consuming and is not as convenient as shampoos containing 
both cleaning and hair conditioning ingredients. 

While a wide variety of shampoos have been disclosed which 
35 contain conditioning aids, they have not been totally satisfactory 
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for a variety of reasons. Cationic conditioning agents are highly 
desirable for use in hair conditioning due to their abilities to 
control static, improve wet det angling, and provide a silky wet 
hair feel to the user. One problem which has been encountered in 
shampoos relates to. compatibility problems between good cleaning 
anionic surfactants and the many conventional cationic agents 
whirh historically have been used as conditioning agents. Efforts 
hevo been made to minimize adverse interaction through the use of 
altsrnats. surfactants and improved cationic conditioning agents. 
Cationic surfactants which provide good overall conditioning in 
hair rinse products, in general, tend to complex with anionic 
cleaning surfactants and provide poor conditioning in a shampoo 
context. In particiilar, the use of soluble cationic surfactants 
that form soluble ionic complexes do not iieposit well on the hair. 
Soluble cationic surfactants that form insoluble ionic complexes 
deposit on the hair but do not provide good hair conditioning 
benefits, and tend to cause the hair to have a dirty, coated feel. 
ThP use of insoluble cationic surfactants, e.g., tricetyl methyl 
ammonium chloride, can provide excellent auti -static benefits but 
do not otherwise provide good overall' conditioning. Many cationic 
polymers tend to build up on the hair to result in an undesirable, 
"unclean" coatsd feel. Cationic polymers therefore, conventional- 
ly, are preferably used at limited levels to minimize this prob- 
l5.m. This- however, can limit the overall conditioning benefits 
th»t are obtained. Additioiially. cationic conditioning agents 
commonly do not .provide optimal overall conditioning benefits, 
particularly in the area, of "softness", especially when delivered 
as an ingredient in a shampoo. composition. 

Material.5 which can provide increased softness are nonionic 
silicones. Silicones in shampoo compositions have been disclosed 
in a number of different publicatibns. Such publications Include 
U.S. Patent 2.826,551, Geen, issued March 11. 1958; U.S. Patent 
3,964.500, nrakoff. issued June 22, 1976; U.S. Patent 4.364,837, 
Pader, issued December 21, 1982; and British Patent 849,433, 
Woolston, issued. September 28, 1960. While these patents disclose 
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silicone containing compositions, they also did not provide a 
totally satisfactory product in that it was difficult to maintain 
the silicone well dispersed ind suspended in the product. 
Recently, stable, insoluble silicone-containing hair conditioning 
shampoo compositions have been described in U.S. Patent 4,741,855, 
Grote and Russell, issued May 3, 1988 and U.S. Patent 4,788,066, 
Bolich and Williams, issiifed November 29; 1988. These shampoo 
conpasitions can deiiveV eiceiTent- overall" conditioning benefits 
t(^ the hair while mkint^iiilng ekitelle^^ performance, even 

..*nth tM usvoflni^ ^o*" » "^^^ "^^^^^^ 

:0f., ■hair... types. ]^ \ ' [' ' 

More recently, impi^bvfed cbhditidrting shampoos were provided 
//iVu^S^' s^riafli^^ 07/622:699* Rdbert l; Hells, filed December 5, 

. 1990, now abandoned.^^^M Serial No. 

- 07/^8,765? fiiea Octo'^^^^ 21, 1991, Wherein shampoos containing 

anionics surfactant;: <i^sp^^^^ certain 
relatively iowjionic strtiigth cationic polymers were disclosed. 
These compositions provide excelVw^^ cleaning conditioning to 
a widp. variety of hair types, es^^^^^^ including improved 
20 : conditioning to ')iair damaged tiy col or treatments , bleaching. 

. pfrmanents, etc. 

Japanese Patenf Application; Uid Opefr^^^ 56-72095, June 16, 

, 1981, Hirota et ' al. (Kao 3i6ap^ Corp;)* -^^^^ discloses shampoo 

;. . cop^?ining c?tionk' polymeV and' sil icone conditioning agents . 
25 Sti^l other patent publicaii^^^^ 

, agwts and siiicoiie'i « ♦l^' 

published February zH, 1^91, Kartnett et al. 

AnoJther apprwch to providing half conditioning benefits to 
shiippp'composVtions'h'as materials which are oily to 

,the ^PU?h.. These materfils provide improved luster and shine to 
the haij have also been combined with cationic 

ma^erialV in the shampoo formulations. Japanese Patent Appli- 
cation Showa 53-35902. laid open October 6. 1979 (Showa 54- 
129135). N. Uchino (Lion Yushi Co.). discloses hair treatment 
compositions containing cationic polymer, fatty acid salt, and at 
(•equivalent to PCT/US91/08927. filed 29 Hovember 1991) 
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least 10% of an oily component for use before or after shampooing. 
Suitable oily components are hydrocarbons, higher alcohols, fatty 
acid esters, glycerides, and fatty acids. Japanese Patent Appli- 
cation 62 [1987] -327266, filed December 25. 1987, published July 
4, 1989, laid open No. HEX 1[1987]-168612. Horie et al., discloses 
detergent ccmpo5,it1ons cpntaining cati on ic surfactant and/or 
caticr.it pobmjer, anionic surfactant, and specific esters of the 
formula RCCOR' wherein R and R' are straight or branched chain 
alkyls. 

in spite of these attempts to provide optimal combinations of 
cleaning ability and hair conditioning, it remains desirable to 
provide further improved hair conditioning shampoo compositions. 
For instance, it remains, desirable to improve overall 
conditioning, ?.nd especially shine and luster, wet and dry 
c&mbins, and dry hair feel, of hair treated with shampoo 
contairlng. silicone and cationic material. For shampoos 
containing oily materials in combination with cationic materials, 
it ramains desirable to improve overall cohditioning, especially 
wet combing and detangling, dry combing, and dry hair feel. 
However merely iircreasing the level of one or both, conditioning 
ingredients can res-ilt in adverse effects such as greasy hair feel 
and loss of fullness, it is desirable to Improve conditioning 
without siiffering frora these drawbacks. 

One atteijjpt to do.this is disclosed in EPO Patent Publication 
No. 0 413 41S, published February 20. 1S91, Robbins et al., which 
discloses shampso containing aminosil icons, anionic surfactant, 
cationic surfactant, and a hydrocarbon component. These types of 
fonnuUttor,s would Rormallyjbe expected to result in either 
excessive buildup of amlnosilicone on the hair, and consequently 
greasy hair feel and loss of fullness, or a relatively limited 
degree of improvement due to intentional use of very low levels of 
amirioslllcsne to avoid such adverse effects. The cationic surfac- 
tants would have limited ability to coiidition the hair due to 
interaction with the anionic surfactant. 
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m Patent Application Publication No. 0 413 417. published 
February 20, 1991. discloses sban,.o. containing "■>;<»•" 
„t, and conditioning agents sue. as insoluble s, icone (p ef^- 
„i„osilicone,. cationic surfactant. P'l''""^-"' ; . 
, fin . .icrocr^stalline «a«s, C..-C,. fatty acds or tr ,1, 

ride high fatty alcohol esters of high fatty acds. and bees««. 

. ::::;;^tent docu^nt .hich di«^ 

::r£eT'^-'«- 

.... ,«H a hair bodying agent selected from 
•tilicone conditioner and a nair uuujruy a ^ 

" S «od rosins. shelUt; ^^^^^^^^^^ 

■ opti™.. ciinatiois Of sha-poos 7;:.; 

desirable to provide still 'i.*ro»ed,condK,oningsh.n,oos It has 
" ^ „^ been'fou;^ thaV improved Overall conditioning "» ^ J'"- ' 
confining anionic surf«t*nt in a sha^oo :,w,th ,ns.lub,^ 

level of undesirable side Effects that can result fro. mcreas »g 
the level if co-felitibning agent .in, prior lcno«< condit.on ng 
" y tels.' .s discussed previously, a conditioning agen syst» 
I Uiniig too .uch Silicone can. *.suU in silicone bo, Id up on 
" air over repeated usages and to loss of fullness of the hau^ 

, « ' o uch oil resufts in an olly f.el and a l,ss o fullness the 
" hai;: Too .ud, atidnit conditioning agent results in a slick. 
, feei of the'fiair. No. it-has been found that co.b,n,ng th e 
e^ific types of ingWd^ents - insoluble nonionic silicones, oily 
: ' rla i^uids. ind catiohic poly-rs - can provide .proved 
r. «-ditidi>ini *le .ini^izlng .the adverse effects . 
: o "iui^ning' agent build-uMhat "then-ise can be incurred 

increasing' the levels of individual coi«.onents in prior lcn.«n 
n^luMng systems. Purther«re. the use of catiomc po^r 
, the compositions hereof can improve perfonunce relative 
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Similar systems with cationic surfactant in combination with 
silicone and oily liquid conditioning agents. 

It is an object of this invention to provide shampoo compo- 
sitions, which can provide excellent cleaning performance and 
improved levels of conditioning while minimizing any adverse side 
effects associated with build-up due to the use of excess condi- 
tioning agent." 

It is also an object of this invention to provide a method 
for cleaning and conditioning the hair which can provide excellent 
cleaning in combination with improved conditioning, while 
, minimizing adverse side effects assoeiatad with excess build-up of 
conditioning agent on the hiair. 

These objects will^ become apparent from the description which 
follows, as may other objects become apparent upon a reading of 
«g said description. 

SUMMARY OF THE iNVENTIOH 
This invention provides anionic detersive surfactant- 
f-ontaining liquid shampoo compositions that can provide both 
excellent cleaning performance and hair conditioning benefits to a 
wids variety of hair types. This can be attained by incorporating 
into the shampoo composition a tri- component hair conditioning 
syst^jm including a nonionic, insoluble, nonvolatile silicone hair 
conditioning agent within a specific range of cationic charge 
density, a water soluble, cationic polymer conditioning agent, and 
an organic, nonvolatile; water insoluble oily liquid. The shampoo 
. cnmpositions hereof also comprise an aqueous carrier. 

The cationic polymer conditioning agents of the present 
invention are organic polymers having quaternary ammonium or amino 
mcietins. The amino moieties are cationic at the pH of the 
shampoo composition, which is preferably between about pH 3 and 
about pH 9, more preferably from about pH 4 to about pH 8. 

The insoluble silicone conditioning agent Is dispersed 
throughout the composition in the form of droplets or particles. 
Preferably, a suitable suspending agent is utilized to facilitate 
stability of the dispersed silicone. 

^9 
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The oily liquid conditioning agent is intermixed in, and is 
distributed throughout, the composition. The oily liquid is 
generally selected from the group consisting of hydrocarbon oils 
and fatty esters. As used herein, "fatty ester" means esters 

5 having 10 or more carbon atoms. 

More particularly, the present invention provides hair 

conditioning shampoo compositions comprising: 
V (a) , from..about ,5% to about 50%. by weight, of an anionic surfac- 
. tant component; 

10 (b) from about 0i5% to about 10%f by weight, of a dispersed. 

- insoluble, nonvolatile, nonionic silicone conditioning agent; 

(c) fron. about o;b5% to about 5%, by Weight, of water soluble. 
. organic. Qationic polymer hair cbhditibhing agent having a 

,,cat^on4c chai:gf density ^^^^^^ 0-9 ^ 

ie meq/gram; 

(d) from about 0.05% to about 5%. by weight, of an orgamc. 
- nonvolatile, water insoluble, liquid selected from the group 

; ,consiitW:of hydrocarbon oils, fatty esters having 10 or 
, more carbpn^ mixtures thereof; and 

20 > (e)^ an aqueous, carrier.' 

..A^ herein, the t^rms "soluble" arid "insoluble" used in 
- reference to particular ingredients of the shampoo compositions 
refer to solubility or ^nkolubillty, respectively, of that ingre- 

dient in the shanipoo cbniposition. unless otherwise specifically 

indicated. For example the terms "water soluble" and "water 
insoluble".' as used here1ri;>^fer to solubility of the particular 

; ingredient irwafe^ a^ ^" 

The invertion." including preferred einbodiments thereof, is 
" .described in further" Description of the 

: .Invention^ which foVlows. 

. The Compositions of the ' present invention can comprise. 
^ consist. essentially of. or consist of the various essential and/or 
optional Ingredients described herein. 
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All percentages are calculated by weight of the total compo- 
sition unless otherwise specifically indicated. All ratios are 
weight ratios unless otherwise specifically indicated. 

DETAILED DESCRIPTION OF THE INVENTION 

The essential as well as a variety of preferred and optional 
ingrsdients of the compositions of the present invention are 
described below. , 

ftniciftic Datarsfv« S!?t lfg'' t?"t Component . 

The hair conditioning shampoo compositions of the present 
invention contain an anionic surfactant component, which can 
comprise one or more, anionic detersive surfactants or amphoteric 
detersive surfactants which are anionic at the pH of the shampoo, 
to provide cleaning perfonnance to the composition. 

. Thfi anionic surfactant component will generally be present at 
a level from about 5% to about 50«. preferably from about 8X to 
about 3(5%, more preferably from about 10% to about 25%, of the 
ccmpositian. 

Anionic detersive detergents useful herein include alkyl and 
alkyl ethar sulfates. These materials have the respective formu- 
lae ROSO3M and RO(C2H40)xS03M, wherein R is allyrl or alkenyl of 
from about 8 to about 24 carbon atoms, x Is 1 to 10, and H Is a 
Water-seluble cation such as ammonium, sodium, potassium and 
triethanolamine. The. alkyl ether sulfates are typically made as 
cendeiisation -products of ethylene oxide and roonohydric alcohols 
havU^g freB.about 8 to about 24 carbon atoms. Preferably, R has 
from about 12 U about 18 carbon atoms in both the alkyl and alkyl 
ether sulfites. The alcohols can be defiyed from fats, e.g., 
coconut oil or tallow, or can be synthetic. Lauryl alcohol and 
str^iiuht chain alcohols derived from, coconut oil are preferred 
hersln. Such: alcohols are reacted with about 1 to about 10, and 
especially abeiflt 3, molar proportions of ethylene oxide and the 
resulting mixture of molecular species haying, for example, an 
average of 3 moles of ethylene oxide per mole of alcohol, Is 
sulfated and neutralized. 
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Specific examples of alkyl ether sulfates which may be used 
in the present invention are sodium and amnonium salts of coconut 
alkyl triethylene glycol ether sulfate; tallow alkyl triethylene 
glycol ether sulfate; and tallow alkyl hexaoxyethylene sulfate. 
Highly preferred alkyl ether sulfates are those comprising a 
mixture of individual compounds, said mixture having an average 
alkyl chain length of from about 12 to about 16 carbon atoms and 
an average degree of ethoxylation of from about 1 to about 4 moles 
of ethylene dxide^ Such' a -mixture also compi^ises from about 0 to 
about 20% by 'Weight Ci2-i3 coifcpounds; from about 60 to about 100% 
by weight of Cu-is-iV cdmpourtd^v -from about 0 to about 20% by 
weight of tn-is-ig compounds^ from^about 3rto about 30% by weight 
of cornpoiinds having a degree . of ethoxylation of 0; from about 45 
to about 90% by weight of cbmpoynds having a degree of ethoxyla- 
tion of from about 1 to aboijt 4r from = about 10 to about 25% by 
weight of compounds having a degree of ethoxylation of from about 
4 to about 8; and from abbui 0.1 to about; 15% by weight of con- 
pounds having a degree of ethoxylation greater than about 8. 

Another suitable class of anionic detersive surfactants are 
the water-soluble salts of ths organic, sulfuric acid reaction 
products of the general fbrmuVa: 

R1-SO3-M - 
wherein Ri is chosen from the group consisting of a straight or 
branched chain, saturated "aliphatic hydrocarbon radical having 
from about 8 to about 24, preferably about 12 to about 18, carbon 
atoms; and M is a cation. Important Examples are the salts of an 
organic siilfuric acid reaction' product, of a hydrocarbon of the 
methane series, including i so-, neo-. ineso-, and n-paraffins. • 
having abdut 8 to about 24 carbon atoms, preferably about 12 to 
about 18 carbon atoms and a sulfonating agent, e.g., SO3, H2SO4, 
oleum, obtaihed according to. known sulfonat ion methods, including 
bleaching ind hydrolysis. Preferred are alkali metal and ammonium 
sul foliated C12-I8 n-paraffins. 

Additional examples of synthetic anionic detersive surfac- 
tants which come within the terms of the present invention are the 
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reaction products of fatty acids esterified with isethionic acid 
and neutralized with sodium hydroxide where, for example, the 
fatty acids are derived from coconut oil; sodium or potassium 
salts of fatty acid amides of methyl tauride in which the fatty 
acids, for example, are derived from coconut oil. Other synthetic 
anionic detersive surfactants of this variety are set forth in 
U.S. Patents 2,485,921; 2,486,922; and 2,395,278. 

Still other synthetic anionic detersive surfactants are in 
the class designated as succinamates. This class includes such 
surface active agents as- di sodium N-octadecylsulfosuccinamate; 
tetrasadiurn N.{l,Erdicarboxyethyl)-N-octadecylsulfosuccinamate; 
• diarayl -ster of sodium sulfosuccinic acid; dihexyl ester of sodium 
sulfosuccinic acid; dioctyl-.esters of ?odium sulfosuccinic acid. 

Other suitable anionic detersjye surfactants include olefin 
sulfonates having about 42 to about 2t carbon atoms. The term 
15 „jjjg^,^ sulfonates" vis used herein to mean compounds which can be 
produced by the sulfonation of «-olefins by means of uncomplexed 
sulfur trioxide, followed by neutralization of the acid reaction 
mixture in. conditions such that any sulfones which have been 
formed in the reaction are hydrolyzed to give the corresponding 
hydrcxy-alkanasulfonates., The sulfur trioxide can be liquid or 
gaseous, and is usualV. but not necessarily, diluted by inert 
dlluents/for example, by liquid M2, chlorinated hydrocarbons, 
etc., '^hen- used in the liquif fi)nn, or by air. nitrogen, gaseous 
S02. etc;, when used in the gaseous form, 
2^ The' tc-olefins. frow. which the olefin sulfonates are derived 

are mono^olefins having /about 12, to about 24 carbon atoms, pre- 
ferably about 14 to about 16 carbon atoms. Preferably, they are . 
straight chain olefins. ; 

In addition to the true .?lkene sulfonates and a proportion of 
nydroxy-alkanesulfonates. the .olefin sulfonates can contain minor 
amounts cf other materials, such as , al kene disulfonates depending 
upon the raacticn conditions, proportion of reactants. the nature 
of the starting olefins and impurities in the olefin stock and 
side reactions daring the sulfonation process. 

35 . 
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A specific o-olefin sulfonate mixture of the above type is 
described more fully in the U.S. Patent 3,332,880, Pflaumer and 
Kessler, issued July 25, 1967, incorporated herein by reference. 

Another class of anionic detersive surfactants are the 
^-aikyloxy alkafie sulfonates. Th?se compounds have the following 
formula: 

'0R2 H . > 

• - ' ■«! - C • •• -G r: S03M ; 



where Ri is a straight <;hain alkyl group .having from about 6 to 
; about 20 carbon atoiiis, R2 is a lower. alkyl group having from about 
1 (preferred) to about 3 carbon atoms ,. and Fi. i s a water-soluble 
15 cation as hereinbefore described. v- 

Many additional synthetic anionic. surfactants are described 
in Mrr»tcheoh*s, Finulsifiers and Deterqpnts. 1989 Annual, pub- 
lished by M. C. Publishing Eo., which/ is .incorporated herein by 
reference. Also U.S. Patent 3,929,679, Laughlin et al., issued 
December 30, 1975, discloses many other anionic as well as other 
surfactant types and is incorporated herein by reference. 

Preferred anionic -detersive , surfactants for use in the 
present shampoo compositions include aiiroonium lauryl sulfate, 
a^onium 1 aureth sul fate, triethyl amine 1 auryl sul fate, tri - 
ethyVamine laureth sulfate, vtriethanol amine lauryl sulfate, 
triethanolaminel aureth sulfate, monqethanoVamine lauryl sulfate, 
mohoethanol amine 1 aureth sul f ste. diethanol amine lauryl sulfate, 
"diethanol amine laureth sulfate, lauric monoglyceride sodium- 
sulfite, sodium lauryl sulfate, sodium laur?th sulfate, potassium 
lauryl sulfate, potassium ilaureth sulfate, sodium lauryl sarcosi- 
nate, sodiiini laaroyl sarcosiniite, lauryl sarcosine, cocoyl sar- 
' cosindV ammonium cocoyl sulfate, ammoniumjauroyl sulfate, sodium 
cocWl sulfate, sodiuiii lauroyl sulfate, pptassium cocoyl sulfate, 
potassium lauryl sulfate, tri ethan 1 amine lauryl sulfate, tri- 
35 ethanol amine lauryl sulfate, monoethanol amine cocoyl sulfate. 
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monoethanol amine lauryl sulfate, sodium tridecyl benzene sul- 
fonate, and sodium dodecyl benzene sulfonate. 

Examples of amphoteric detersive surfactants which can be 
used in the compositions of the present invention are those which 
are broadly described as derivatives of aliphatic secondary and 
tertiary amines in which the aliphatic radical can be straight or 
branched chain and wherein one of the aliphatic substituents 
contains from about 8 to about 18 carbon atoms and one contains an 
anionic water solubilizing group, e.g.. carboxy, sulfonate, 
sulfate, phosphate, or phosphonate. Examples of compminds falling 
within this definition are sodium 3-dodecyl-aminopropionate. 
sodium 3-dcdecyUminopropane sulfonate, sodium lauryl sarcosinate, 
M..alkyltaur1nes such as the one prepared by reacting dodecylamine 
with sodium isethionate according to the teaching of U.S. Patent 
?.658,07?.... N-higher alkyl aspartic acids such as those produced 
according to the teaching of U.S. Patent 2,438,091. and the 
products sold under the trade name "MIRANOL-TM and described in 
y.S. Patent 2.528,378. 

.Q2iioniiJj.gtgrsiyg_surfa£t^^ , 

In addition to the anionic detersive surfactant component, 
ths cciRpositions of the present invention can optionally contain 
.othEr detersive, surfactants. These include nonionic surfactants, 
aisphoteric surfactants that are not anionic at the pH of the 
sba=npco, and zwitterionic surfactants. Optional detersive sur- 
factants, when used, are typically present at levels of from about 
0.5% to about ?.0%, more typically from about 1% to about 10%, 
i^itho:igh higher or lower levels can be used. The total amount of 
detersive surfactant in compositions containing optional detersive 
surfactants in addition to the anionic surfactant will generally 
from about 5.5% to about 50*. preferably from about 8% to about 
^° 30%, more preferably from about 10% to about 25%. Cationic 
detersive surfactants can also be used, but are generally less 
preferred because they can adversely interact with the anionic 
detersive surfactant. Cationic detersive surfactants, if used, 
are preferably used at levels no greater than about 5%. Cationic 
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surfactants, if used, are more typically conditioning agents which 
can optionally be included in the compositions hereof. 

Nonionic detersive surfactants which can be used include 
those broadly defined as compounds produced by the condensation of 
5 alkylene oxide groups (hydrophilic in nature) with an organic 
hydrophobic compound, which may be aliphatic or alkyl aromatic in 
nature. Examples of preferred classes of nonionic detersive 

surfactants are: 

l/ fhe "polyethylene oxide of alkyl phenols, 

10 e.g., 'the c:on(iensatioi»- prodiitts of alkyl phenols having an alkyl 
group conUining froin about 6 to about 20 carbon atoms in either a 
straight . chaiii or branched chain configuration, with ethylene 
: oxide,.. thV said ^ amounts equal to 

from about 10 to abdut 60 moles of ethylene oxide per mole of 

J 5 alkyl phgnol. ^ ' 

2.. ' Those, 'derived frorfi the '^ c of ethylene oxide 

with the product fesiiltihg from the reaction of propylene oxide 

and ethylene diamine prtducts. 

3. The condensation product of aliphatic alcohols having 
from about 8 to abW 18 carbon atoms, ih e^^^^^ straight chain or 
branched chain configuration. With ethylene oxide, e,g., a coconut 

.alcohol ethylene oxide condensate having :frora about 10 to about 30 
moles, of eth^rlene oxVde per mole of coconut alcohol, the coconut 
alcohol fraction having" from about 10 to about 14 carbon atoms. 

4. Long chain tertiary amine oxides corresponding to the 
following general fbriiiuTa: 

VhereinRi contains an alkyl, alkehyl or monohydroxy alkyl radical 
of from about 8 ti) about 18 carbon atoms, from 0 to about 10 
etlorlene oxide moi'e^ from 0 to about 1 glyceryl moiety, 

and\R2%nd R3 contain from about 1 to about 3 carbon atoms and 
from p to a'bok 1 hydroxy group , e ig . , methyl , ethyl , propyl , 
hydroxyethyl, or hydroxypropyl radicals. The arrow in the formula 
' is a conventional representation of a seraipolar bond. 

35 ■ 
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5. Long chain tertiary phosphine oxides corresponding to 
the following general formula: 
RR'R"P -> ■ 0 

wherein R contains an alkyl, alkenyl or nwnohydroxyalkyl radical 
ranging from about 8 to about 18 carbon atoms in chain length, 
from 0 to about 10 ethylene oxide moieties and from 0 to about 1 
glyceryl moiety and R' and R" are each alkyl or monohydroxyal kyl 
croups containing from about 1 to about 3 carbon atoms. 
* 5 Lono chain dialkyl silfb^idies' containing one short chain 
alkyl or hydroxy alkyl radical of fi^om about 1 to about 3 carbon 
atom': (usually methyl) and one Idng hydrophobic chain which 
include alkyl, alMnyl.;fe^^^^^ *lkyl radicals 

containing from about 8^ to about 20 cTarbon atoms, from 0 to about 
10 ethylene oxi^e moieties and from 0 to about 1 glyceryl moiety. 
. : 7. Alkyl polysaccharide i[APSy i^^^^^ 

polyglycosides. iuph surfactaiitjl are described in U.S. Patent 
4,565,647. Llenado, issued January 21. 1986. incorporated herein 
by reference, which discloses APS surfactants having a hydrophobic 
group with about 6 to 'about 30 carbon atoms and polysaccharide 
(e.g., polyglycoside) as the hydrophilic group. Optidnally. there 
can be a polyalkyleneroxide group joining the hydrophobic and 
hydrophilic moieties., The alkyl group (i.e., the hydrophobic 
moiety) can be saturated or unsaturated, branched or unbranched, 
and unsubstituted or substituted With hydroxy or cyclic 

2j:' xings);. ■ .. •: ~, 

B Polyethylene glycol " (PEG) glyceryl fatty esters, such as 

those of the fonnula R{b)0CH2CH(0H)CHa0CH,CH,)n0H wherein n is 

from about 5 to -aboyjt 200. preferably from about 20 to about 100, 

ind R is an aliphatic hydroc^byl ha^ about 8 to about 20 

5Q carbon atoms,- ,,p ,,. 

Zwitterionic detersive surfactants are exemplified by those 
which can be broadly described as (ieHvatives of aliphatic qua- 
ternary ammonium, phosphonium, and sulfonium compounds, in which 
the aliphatic radicals can be straight or branched chain, and 
wherein one of the aliphatic substituents contains from about 8 to 

35 
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about 18 carbon atoms and one contains an anionic group, e.g., 
carboxy, sulfonate, sulfate, phosphate, or phosphonate. A general 
formula for these compounds is: 

{R3)x 
I 

r2 . y{+) - CH2 - - Zt-) 
wherein r2 contains an alkyl, alkenyl, or hydroxy alkyl radical of 
from about 8 to about 18 carbon atoms, from 0 to about 10 ethylene 
oxide moieties and from 0 to - about 1 glyceryl moiety; Y is se- 
lected from the group consisting of nitrogen, phosphorus, and 
sulfur atoms; R3 is aii alkyl or monohydroxyalkyl group containing 
about 1 to about 3 carbon atoms; X is 1 when Y is a sulfur atom, 
and 2 when Y is a nitrogen or phosphorus atom; R* is an alkylene 
or hydrexyalkylene of from about 1 to about 4 carbon atoms and Z 
15 is a radical selected from the group cbhsi sting of carboxylate, 
. sulfonate, sulfate, phosphonate, and phoisphate groups. 

Other zwitterionics such as betaines.can also useful in the 
present invention. Examples of b^taines useftJl herein include the 
high alkyl betaines, such as coco dimethyl carboxymethyl betaine, 
cocoamidopropyl betaine, cocobetaine, lauryT . amidopropyl betaine, 
, oley.l betaine, lauryl dimethyl carboxymethyl betaine, lauryl 
dimethyl alphacarbbxyethyl betaine, cetyl dimethyl carboxymethyl 
betaine, lauryl ' bis-(2-hydroxyethyl) carboxymethyl betaine, 
stearyl Ms-(2-hydroxypropyl) carboxymethyl betaine, oleyl di- 
methyl gamma-carboxypropyl betaine, and lauryl bis-(2-hydroxy- 
, propyl )alpha-carboxyethyl betaine. The sulfobetaines may be 
represented b^ coed diraetbyl sulfopropyl betaine, stearyl dimethyl 
sulfppropyl betaine, lauryl dimethyl sulfoethyl betaine, lauryl 
bis-(2-hydroxyethyl) sulfopropyl betaine and the like; 
amidobetaines and" imidosulfobetaines, wherein the RCaNH(CH2)3 
radical is attached to the nitrogen atom of the betaine are also 
useful in' this invention. 

'preferred shampoos of the present invention contain combina- 
tions of anionic surfactants with zwitterionic surfactants and/or 
35 amphoteric surfactants. Especially preferred shampoos contain 
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from about 0% to about m of alkyl sulfates, from 0% to about 16% 
of ethoxylated alKyl sulfates, and from about 0% to about 10% of 
optional detersive surfactants selected from the nonionic, ampho- 
teric, and zwitterionic detersive surfactants, with at least 5% of 
either alkyl sulfate^ ethoxyl ated al kyl sulfate, or a mixture 
thereof, and a total surfactant level of froro about 10% to about 
25%. ■ ■ • 

Silicone Hair Contliti oriina Aoeftt ' 

• An essential ccrapontnt of the present invention is a non- 
volatile, nonionic silicone hair .conditioning agent which is 
insoluble in the sharupbo compositions hereof. The silicone hair 
conditioning agent is interimixed in the sharapoo composition so as 
to be in the form of d'ispsrsed, insoluble particles, or droplets. 
The silicone hair conditioning agent comprises a nonvolatile, in- 

' soli ubie, silicone fluid and optionally comprises a silicone gum 
which is irisoluble in the shampoo eompositton as a whole but is 
soluble in thp silicone fluid. The silicone hair conditioning 
agent can also comprise other ingredients, such as a silicone 
resin to snkance deposition efficiency. 

The silicone hair conditioning agent may comprise low levels 
of volatile silicone components; however, such volatile silicones 
will preferably exceed no mors than about 0,5%, by weight, of the 
shdmpob composition. TypicallyV if volatile silicones are pres- 
ent, it will be incidental to thai r use as a solvent or carrier 

^r conimercially available forms of other Ingredients, such as 
silicone gums and rtssihs. 

The' silicone hair ooriditioning agent for use herein will 
preferably' have viscosity of from about 1*000 to about 2,000,000 
centistoices at 2S'C; more' preferably from about 10,000 to about 
1,800,000, even more preferably fr*ora about 100.000 to about 
l,500,00bV The viscosity can be measured by means of a glass 
capillary viscometer as set forth 1ii Dow- Corning Corporate Test 
Method CTM0004, July 20, 1970. 

The silicone hair conditioning agent will be used in the 
shampoo compositions hereof at levels of from about .05% to about 
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10% by weight of the composition, preferably from about 0.1% to 
; about 10%, more preferably from about 0.5% to about 8%, most 
preferably from about, 0.5% to about 5%. 

' Suitable insoluble, nonvolatile silicone fluids include 
5 polyalkyl siloxanes, polyaryl siloxanes, polyalkylaryl siloxanes, 
polyether siloxane copolymers, and mixtures thereof. Other 
insoluble, nonvolatile silicone fluids haying hair conditioning 
properties can also be used. The term "nonvolatile" as used 
herein shall mean that, the silicone n|ateri^^ very low or 

10' no significant vapor pressure at ambient conditions, as is under- 
: stood by those in the . art. The term "silicone fluid" shall mean 
flowable silicone materials, havii^g a viscosity of less than 
?• 1,000,000 cent is tokes; at 25*C. Generally,, the viscosity of the 
fluid Will be between-ahput S and 1,000,000 centistokes at 25*C, 
15 preferably between about, 10. and:^bout 100,000. . 

Silicone fluids,: hereof alfo include .polyalkyl or polyaryl 
siloxanes with the following structure: 

; . ■ R .-. R.. 
20 A^-' Si -'0-4i - 0 4-" Si: - A 

R 



30 



R Jx 



fr 



where i no R is alkyl or aryl, . and x is an integer from about 7 to 
< abciut 8,000 may be used. "A", represents groups which block the 
25" ends of the silicone chaiins-. 

The alkyl -or aryl groups, substituted on the siloxane chain 
(R) or at the ends of the ^-^ll'ixane chains (A) may have any struc- 
ture as long; as- the resulting silicones remain fluid at room 
temperature, are hydrcpbobic, ar? ; neither irritating, toxic nor 
.otherwise harmful when applied to the hair, are compatible with 
the other cpmponents ;0f the cqmposition, are chemically stable 
under normal ; use and storage conditions,, and are capable of being 
v. deposited on and of conditioning hair. 

Suitable A groups include methyl, methoxy, ethoxy, propoxy, 
35 and aryloxy. The two R groups on the silicone atom may represent 
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the same group or different groups. Preferably, the two R groups 
represent the same group. Suitable R groups include methyl, 
ethyl, propyl, phenyl, methylphenyl and phenyl methyl . The pre- 
ferred silicones are. polydimethyl si 1 oxane. polydi ethyl si 1 oxane. 
and polymethylphenylsiloxane. PolydimethyUiloxane is especially 
preferred. 

The nonvolatile polyalkyl si 1 oxane fluids that may be used 
include, for example, polydimethyl si loxanes.' These siloxanes are 
available, for example, from the General Electric Company m their 
Viscasil® and SF 96 series, and from Dow Corning in their Dow 

Corning 200 series. , . . 

The polyalkylaryl ; si 1 oxane fluids that may be used, also 
include, for axample, .polymethyl phenyl siloxanes. These siloxanes 
are available, for example, from the General Electric Company as 
SF 1075 methyl phenyl fluid or from Dow Corning as 556 Cosmetic 

Grade Fluid. • 

The oolyether siloxane copolymers that may be used include, 
for exan^ple. a polypropylene oxide modified polydimethyl siloxane 
(e:g., Dow Corning DC.1248) although ethylene oxide or mixtures of 
ethylene oxide and propylene oxide may also be used. The ethylene 
oxide and polypropylene oxide level must be sufficiently low to 
prevent solubility in water and the composition hereof. 

References disclosing suitable silicone fluids include U.S 
Patent 2,825,551. Geen. U.S. Patent 3,964,500, Drakoff issued 
June 22, 1976; U,S. Patent 4,364,837. Pader; and British atent 
849,433.. Vioolston. All of these patents are incorporated erein 
by reference. Also incorporated herein by reference is Silicon 
Cemcoofid^ distributed by Petrarch Systems, Inc., 1984. This 
reference provides an extensive (though not exclusive) listing of 
suitable silicone fluids. , 

Another silicone material that can be especially useful in 
the silicone conditioning agents is insoluble silicone gum. The 
term "silicone gum", as used herein, means polyorganosil oxane 
materials having a viscosity at 25-C of greater than or equal to 
35 1,000.000 centistokes. Silicone gums are described by Petrarch 
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and others including U.S. Patent 4,152,416, Spitzer et al., issued 
May 1, 1979 and Noll, Walter, Chemistry and Technology of Sili- 
cones, New York: Academic Press 1968. Also describing silicone 
gums are General Electric Silicone Rubber Product Data Sheets SE 
30, SE 33, SE 54 and SE 76. All of these described references are 
incorporated herein by reference. The "silicone gums" will 
typically have a mass molecular weight in..excess of about 200,000, 
. generally between about 200,000 and about 1,000,000. Specific 
examples include f>olydimethylsiloxanev. (polydimethylsiloxane) 
(methyivinylsiloxane) copolymer polyldimethylsiloxane) (diphenyl 
siloxanej (inethytvinyl siloxah , mixtures thereof. 

Preferably the silicone hair conditioning agent comprises a 
mixture oi^ a p6lydimethyrsiloxane gum, .having a viscosity greater 
than aVoiiV iV600,006 centistokes and polydimethylsiloxane fluid 
having a viscosity of fi'bin about TO centistpkes to about 100,000 
centistokes, wherein the ratio of gum to .fluid is from about 30:70 
to about 70:30, preferably from about 40:60 to about 60:40. 

Another optional irigredient that can be included in the 
silicone conditioning agent is silicone resin. Silicone resins 
are highly cross! inked polymeric si loxane. systems. The cross- 
linking is introduced throuigh the incorporation of tri functional 
and teltrafunctib^ s i lanes with monofunctipnal or difunctional, 
or both/ sflanes durl'hg ^m^^^^ 

well understboa in the art, the- degree of crosslinking that Is 
25 . ^^^^^^^ to Tesiilt In a .slTicone resin will vary 

according tb t'he^^^^^ silahe uiv its. incorporated into the 

' . silUone resirir In general i silicone materials which have a 
sufficient lev^l of tri functional arid tetrafunctional siloxane 
monomer units (and Kence, a sufficient level of crosslinking) such 
that tiiey dr/ down tb a rigid, or hard, film are considered to be 
silicone resins. The ratio of ? oxygen: atoms to silicon atoms is 
indicatiie of the level of crossVinloing in a particular silicone 
'material. Silicone materials which have at least about 1.1 oxygen 
atoms per silicon atom will generally be silicone resins herein. 
35 Preferably, the ratio of oxygen: silicon atoms is at least about 
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1.2:1.0. Silanes used in the manufacture of silicone resins 
include monomethyl-. dimethyl-, trimethyl-. monophenyl-, di- 
pheriyl-, methyl phenyl-, tnonovinyl-. and methyl vinyl-chlorosi lanes, 
and tetrachlorcsiUne, with the methyl -substituted silanes being 
most commonly utilized. Preferred resins are offered by General 
Electric as GE 354230 and SS4267. Commercially available silicone 
resins will generally be supplied in a dissolved form in a low 
viscosity volatile or nonvolatile silicone fluid. The silicone 
resins- for use herein should be supplied and incorporated into the 
present composition,^, in such dissolved form, as will be readily 
apparent to those skilled in the art. 

Background material on silicones Including sections dis- 
cussing silicone fluids, gums, and resins, as well as manufacture 
of silicones, can be found in Ehcycidpedia of Polymer Science and 
Engineering, Volume is; Second Edition, pp 204-308, John Wiley i 
Sons, Inc.. 1989, incorporated herein by reference. 

Silicone materials and silicone resins in particular, can 
conveniently be identified according to a shorthand nomenclature 
system well known to those skilled in the art as "MDTQ" nomen- 
clature. Under this system, the silicone is described according 
to pt-esence of various siloxane monomer units which make up the 
silicone., Briefly, the symbol H denotes the monofunctional unit 
(CH3)3SiOo s; D denotes the di functional uiiit (CH,)jSiO; T denotes 
the trifunctional unit (CH3)Si0i.5; and Q denotes the quadri- or 
tetra-fur.ctional unit SiO,. Primes of the unit symbols, e.g.. M . 
D', T', and Q' denote substituents other than methyl, and must be 
specifically defined for each occurrence. Typical alternate 
substituents include groups such as vinyl, phenyls, amines, 
hydroxyls, etc. The molar ratios of the various units, either in 
terms of subscripts to the symbols indicating the, total number of 
each type of unit in the silicone (or an average thereof) or as 
specifically indicated ratios in combination with molecular weight 
coirplete the description of the silicone material under the MDTQ 
system. Higher relative molar amounts of T. Q. T' and/or Q' to D. 
D' M and/or or M' in a silicone resin is indicative of higher 
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levels of crosslinking. As discussed before, however, the overall 
level of crosslinking can also be indicated by the oxygen to 

silicon ratio. x ^ 

The silicone resins for use herein which are preferred are 
MQ MT. KTQ, HQ and MDTQ resins. Thus, the preferred silicone 
substituent is methyl. Especially preferred are MQ resins wherein 
the. M:Q ratio is from about 0.5:1.0 to about 1.5:1.0 and the 
average molecular weigl^t of the is from.about 1000 to about 

,10,000 

-The weight 'ratio of the nonvolatile silicone fluid component 
to the silicone resin component, when used, is from about 4:1 to 
about 40Q:l, preferably this ritio is from about 9:1 to about 
200:1. more preferably from about 19:1 to about 100:1, particu- 
larly wh^n the silicone fluid component is a polydimethylsiloxane 
. fluid or a mixture of polydimethylsiloxane fluid and polydimethyl- 
siloxane gum as described above. 

r;.tinnic Poly""''- "^^'^ Co H^^I""^"" 

The shampoo compositions of the present invention comprise a 
water soluble, cationic organic polymer hair conditioning agent as 
an essential element. The polymeric cationic hair conditioning 
agent hereof will generally be present at levels of from about 
0 05% to about 5%, preferably from about 0.1% to about 4%. more 
preferably from about 0.2% to about 3%, by weight, of the shampoo 
composition. "By "watei- soluble" cationic organic polymer, what is 
meant is a pol^m-er which is sufficiently soluble in water to form 
a substantially clear solution to the naked eye at a concentration 
of o:i% in water (distilled or equivalent) at 25-C. Preferably, 
the polymer will be sufficiently soluble to form a ^"bstantiam 
■ clear solution at 0.5% concentratibn. more preferably at 1.0% 

concentration. . ^ 

The cationic organic polymers useful in the hair conditioning 
agent hereof are organic polymers that can provide conditioning 
benefits to hair and that are soluble in: the shampoo composition 
Any cationic polymers which can provide these benefits can be 
used As used herein, the term -polymer" shall include materials 
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whether made by polymerization of one type of monomer or made by 
two (i.e., copolymers) or more types of monomers. 

The cationic poly»iiers hereof will generally have a weight 
average molecular weight which is at least about 5,000. typically 
at least about 10.000, and is less than about 10 million. Prefer- 
ably, the molecular vreight is= from about 100.000 to about 2 
million: The cationic polymers., will have catfonic nitrogen- 
containing moieties such- as quaternary ammonium or catiomc amino 

moieties, or a mixture thereof . : .vr 

The catioftic Charge. density ,i:s at, least about 0.9 meg/gram. 
more preferably 'at least about I.O meq/gfam. even more prererabTy 
at least abut 1.1 meq/gram, most preferably at least about 1.2 
meq/grara. The catioMc charge density should also generally be no 
greater than about 4 meq/gram, more preferably no greater than 
about 3.6 meVgram. most preferably no, greater than about 2.0 
meq/gram. Catiohir charge density of the cationic polymer can be 
determined according to the Kjeldahl Method. Those skilled in the 
art will recogntie that the. charge density of amino-containing 
bolymers may vafy depending upon pH and the isoelectric point of 
the amino groups. The charge density should be within the above 
limHs at the pH of intended usev which will in general be from 
about pH 3 to about pH 9. most generally from about pH 4 to about 

'Any anionic couhteHdns can be utilized for the cationic 
"polymers so ibni as the water solubility criteria is met. 
Suitable cotjnterions include haH ides, (e.g., CI. Br. I, or F, 
pfeferiiiy Cf . Br, or hv sulfat6i;>and methyl sulfate. Others can 
also be u^^, ai ttrts Mit ts not exclusive. 

The cUibnfc nitrogen-containing .. moiety will be present 
30 generally a^^a^ substituent, on a fraction of the total monomer 
units of the cationic hair conditioning polymers. Thus, the 
' cationic polymer can comprise copolymers, terpolymers. etc. of 
quaternary ammonium or cationic amine-substituted monomer units 
and other non-cationic units referred to herein as spacer monomer 
35 units, such polymers are known in the art, and a vaHety can be 
found in the CTFA Cosmet/c Ingredient Dictionary. 3rd edition. 
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edited by Estrin, Crosley, and Haynes, (The Cosmetic, Toiletry, 
and Fragrance Association, Inc., Washington, O.C., 1982). 

Suitable cationic polymers include, for example, copolymers 
of vinyl monomers having cationic amine or quaternary ammonium 
functionalities with water soluble spacer monomers such as acryl- 
amide, aiethacryl amide, al.kyl and dialkyl acrylamides, alkyl and 
dialkylraethacryl amides, alkyl acryl ate, alkyl methacryl ate, vinyl 
caprolactone, : and vinyl pyrrol i done. The alkyl and dialkyl 
- substituted monomers;. preferably. have C1-C7 alkyl groups, more 
preferably CrCj; alkyl. groups, pther suitable spacer monomers 
include vinyl esters, yi ay V-. alcohol (made by hydrolysis of poly- 
vinyl acetate), :maleic anhydride, propylene glycol, and ethylene 

■ glycol i ■ ^ - .^ : .• ■ ■ - ■, ,. 

The cationic arainas can be primary, secondary, or tertiary 
15 amines, diapending upon the particular, species and the pH of the 
shampoo. In general, secondary and tertiary amines, especially 
tertiary amines, are preferred. ^ 

Amine -substituted, vinyl monomers can be polymerized in the 
amine form, and then optionally can be converted to ammonium by a 
quaternizati on. reaction. Amines can also be similarly quaternized 
subsequent' to formation of the polymer. For example, tertiary 
amine functionalities can be quaternized by reaction with a salt 
of the formula R'-X whereip R' is a short chain alkyl, preferably a 
C1-C7 alkyl, more preferably a Cj-Cj alkyl, and X is an anion 
which forms a water soluble salt with the quaternized ammonium. 

Suitable cationic amino and quaternary ammonium monomers 
include, for example, vinyl compounds substituted with dialkyl - 
: ami noalkyl acryl ate, . dialkyl ami noalkyl methacryl ate, monoalkyl- 
ami noalkyl acryl ate , monoal kyl ami noal kyl methacryl ate , tr i al kyl 
saethacryloxyalkyl. araonium salt, trial kyl acryl oxyal kyl ammonium 
salt; diallyl quaternary ammonium salts, and vinyl quaternary 
ammonium. monomers having cyclic cationic nitrogen-containing rings 
such as pyridiniuro, iroidazolium, and quaternized pyrrol idone, 
e.g.-, alkyl vinyl imidazoliura, alkyl vinyl pyrldiniura, alkyl vinyl 
35 pyrrol idone salts. The alkyl portions of these monomers are 
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preferably lo«er alkyls such as the C.-C, alkyls. more preferably 



ci 



and C2 alkyls. 



Suitable asnine-substltuted vinyl monomers for use herein 
include dialkylaminoalkyl acrylate,, dial kyl ami noalkyl methacry- 
late. dialkylaminoalkyl acrylamide, and dialkylaminoalkyl meth- 
acrylamide, wherein the al kyl groups are preferably C^-C, hydro- 
carbyls, more preferably C1-C3, alkyls. 

The cationic polymers hereof can comprise mixtures of monomer 
units derived. from .mi »?e- and/or quaternary ammonium- substituted 
monomer arid/or compatible spacer monomers. /' ' 

Suitable cationic hair conditioning polymers include, for 
example: cGpolyr.ers of ,1 -vinyl -2- pyrrol i done and l-vinyl-S-methyl- 
imidazolium salt 4f.g-, chl pride salt) (referred to in the indus- 
try l«y the -Cosmetic. Toiletry, and Fragrance Association. CTFA . 
,5 asP.lyquate.n1um.l6>, sMchlas thp« 

BASF Wyandotte corp. (Parsippany. NJ. USA) under the LUVIQUAT 
tradename (e.g.. r LUVIQUAT FC ,370); copolymers of l-vinyl-2- 
pyrrolidone and dimethyl ami noethyl methacryl ate (referred to in 
the industry &y CTFA ^s Polyquaternium-U) such as those 
,0 commercially avaiTable from G.f. Corporation (Wayne, NJ. _USA) under 

the GAFQUAY tr.de«T,mc., {e.g.. GAFQUAT 755N); cationic dial yl 
quaternary amraenium- containing polymers, inclu^ for example 
aimethyld1allyUnBr.onium chloride homopolymer and copolymers of 
acrylamide and xlimethyldiallylaiiinonlum; chloride, referred to in 
„ the industry (CTFA) 3.s Polyqu^t.ernlum 6 and Polyquaternium 7. 

" respectively; :««d mineral acid salts of amlno-alkyl esters of 

ho«D. and^co,pel.p«r.s pf unsaturated carbo^lic acids havl^ fro« 
3 to 5 carbtm ato^, as ^escribed > U.S. Patent 4,009.256.. 
incorporated herein by reference. 
30 .. ■ . ■ •5-:... 
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Other cationic polymers that can be used Include polysaccha- 
ride polymers, such as cationic cellulose derivatives and cationic 
starch derivatives. 

Cationic p olysa ccharide pol ymer materials suitable for use 
herein include those of the formula: 

' • A-0(-k-N+-R'X-) ' 

Wherein: A is aii aiihydroglucose residual group, such as a starch 
or cellulose anhydrbgiucbse residual .. 

: ' ' " > is an ' aTkylene oxyalkylene, polyoxyalkylene, or 
hydroxyalkylene group, or combination, thereof, 

ri,' r2, and independently. are alkyl, aryl, alkylaryl, 
arylalkii, alkoxyaVkyl, or alkoxyaryl groups, each group 
containing up to about 18 carbon ajtoms, and the total number 
of carbon'atoms for each cationic moiety (i.e., the sum of 

^ ^ carbon atoms in RS ^ R') preferably being about 20 or 

less,' and"' ''■ ■ 

X is ah anionic counteri or, as previously described. 

Cationi c cellulose is available from Aroerchol Corp. (Edison, 
NJ, USaT i^ their Polymer JR» and LR« series, of polymers, as salts 
o/hydroxyethyl celTuTose reacfed with trimethyl ammonium substi- 
tuted epoxide, -'referred to ' in: ihe industry (CTFA) as ^PolyquateT-__ 
flium 10.' Ahbther type of ca- ionic cellulose Includes the poly- 
nj^HTSuaterhaVy ainraonlum salts of hydroxyethyl cellulose reacted 
with lauryT dimethyl ammbnium-substituted opoxide, referred to in 
the industry (CTFA) as Pgly;:«ate rnmqi 24, .Jhese materials are- 
available from Amerchol Corp. (Edison, NJ, USA) under the trade- 
name Polymer LM- 200. ; 

other cationic polymers that can be used include cationic 
guar gum derivatives, such as guar hydroxypropyltrimonlum chloride 
(commercially available from Celanese Corp. in their Jaguar* 
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series). Other materials include quaternary nitrogen-containing 
cellulose ethers (e.g., as described in U.S. Patent 3,962,418. 
incorporated by reference herein), and copolymers of etherified 
cellulose and starch (e.g., as described in U.S. Patent 3,958,581, 
5 incorporated by reference herein). 

As discussed above, the cationic polyaier hereof is water 
soluble. This does not roaan, however, that it must be soluble in 
the shampoo composition. Preferably however, the cationic polymer 
is either soluble in the shaiiapoo composition, or in a complex 
10 coacervate phase in the shampasa composition formed by the cationic 
polymer and anionic material. Complex costcervates of the cationic 
polymer can be formed with anionic surfactants or with anionic 
polymers that car. opticnelly be aridstd to the compositions hereof 
(e.g., bdluin polystyrana sulfonate). 

Coacervate fonfiation is dependant upon a variety of criteria 
such as fflolecuiar weight, concfintratian, and ratio of interacting 
ionic materials, ionic strength {including modification of ionic 
strength, for exaiapTe. by addnios^ . of salts), charge density of 
the cationic and anionic species, pH, and temperature. Coacervate 
systems and t^ie effect of these parameters has previously been 
studied. See, for example, J n Caelles. et al., "Anionic and 
Cationic Compounds in Mixed Syst&i>s", Cosmetics i Toiletries, Vol. 
106, April iS91, pp 4S'54, C. J. van OsSv "Coacervation, Complex- 
Coacervatien and nocculation^ ^J. Dfsparsion Science and Tech- 
nology, Vol. 9 (S,6), 1988 85, pp. 561-573, and D. J. Burgess, 
"Practical Analysis of Cosipls;: Coacervate Systems", J. of Colloid 
and intetfice Science, Vol". 140, No. 1. November 1990, pp 227-238. 
' It is beVievei to be partiealarly advantageous for the 
cationic polymer to be present in. the; shampoo in a coacervate 
phase, or to form a coacervttti-phase apor application or rinsing 
of the shampoo to or from tS^ie. hair. Compl ex coacervates are 
believed to more readily deposit en the hair. Thus, in general, 
it is preferred that the cationic polymr. axist in the shampoo as 
a coacervate phase or form a coacervate phase upon dilution. If 
35 not already a coacervate in the shampoo, the cationic polymer will 
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preferably exist in a complex coacervate form ir the shampoo upon 
dilution with water to a water:shampoo composition weight ratio of 
about 20:1, more preferably at about 10:1, even more preferably at 

about 8:i. ; 

5 Techniques for analysis of formation of complex coacervates 

are known in the art. For example, micrpscqpic analyses of the 
shampoo compositions, at any chosen stage of dilution, can be 
utilized to i^ntify -whether a. coaqervate phase has formed. Such 
coacervate phase will be. ident-i/i,^^ emulsified 

10 phase ifl the composition. ;Jhe use of.dyes can aid in distingu1sh- 
' ing the coacervate phase,,frQ^ other inspl.uble phases dispersed in 

'•-the'coinposlitoni i .'.-...■■.^ r,. r 

• Exechplary^t complex,; coacervate s.ljampi)p^^^M^^^ are shown 

• in the eystaplesi ManyrOther cstiohtc pol;>rmers, depending upon the 

15 other parameters; of the shampoo, ,con|po$ition, pan also form coacer- 

vatfeVi as will c be understood, by ,th.os^^ 

■ ' It has been^^ound At^^^^^ 

and a conditioning oily liquid , (as .^^^^ catlonic 

polymer conditioning agents ,having suffiaently high cationic 
20 charge density within the, above r^nge can provide enhanced 
' cohdittoning performance and coacervate formation. 

■ Hair Conditi oning Oilv Liouid 

The shampoo, compositipns^of j the preser^t. invention comprise a 
' * nonvolatile, water ijnsoluble, forga^ic,. oily liquid as a third 
25 ■ essential type of-hair conditiooing agent. The hair conditioning 
oily liquid caft. add. shine and luster to th^ Additionally, 
' it can also.. enhance J dry combing and^^^d ^eel. The hair 

• 'conditioning oily liquid iij. typically ^^^^P in the compositions 

■ at a "^^ level of: from about, M5% to, about 5%, by weight of the 
30 ' eotapoiitioa, preferably .f,rora, . ab^^ about 3%, more 

prefierably. from %bout 0,5%;to about 1%. 

By ^nonvolatile" what-is mieant is that the oily material 
exhibits very low or no significant vapor pressure at ambient 
conditions (e.g., 1 atmosphere, 25'C), as is understood in the 

35 
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art. The nonvolatile oily- aaterials preferably have a boiling 
point at ambient pressure of about 250*0 or higher. 

By "water insoluble- what is meant is that the oily liquid is 
not soluble in water (distilled or equivalent) at a concentration 

ov 0.1%, at 25*C. /, 

The hair conditioning oily liquids hereof generally will have 
a viscosity of .bout 3 million cs or less, preferably about 2 
million cs or less, niore preferably about 1.5 million cs or less 

The hair conditioning pily materials hereof are liquids 
selected frm the group consisting of hydrocarbon oils and fatty 
esters Tne fatty esters hereof are characterized by having at 
least 10 carbon atoms, a^d include esters with hydrocarbyl chains 
derived from fatty acids or alcohols, e.g.. mono-esters, 
polyhydric alcohol esters, and di- and tri-carboxylic acid esters. 
The hydrocarbyl radicals of the fatty esters hereof can also 
include or have covalently bonded thereto other compatible 
functionalities, s«ch as smides and alkoxy moieties (e.g., ethoxy 

or ether linkages, etc.). 

Hydrocarbon oils include cyclic hydrocarbons, straight chain 
aliphatic hydrocarbons (saturated or unsaturated), and branched 
chain aliphatic hydrocarbons (saturated or unsaturated). Straight 
chain hydrocarbon rtIs will preferably contain from about 12 to 
about IS carbon atoms, although it is not necessarily meant to be 
limit the hydrocarbons tc this range. . Branched chain hydrocarbon 
oils can and typically may contain higher numbers of carbon atoms. 
Also encompassed herein are polymeric hydrocarbons of alkenyl 
monomers, such as Cg-Cg lalkenyl monomers. These polymers can be 
straight or branched chain polymers. The straight chain polymers 
will typically be relatively short in length, having a total 
number of carbon atoms .s, described above for straight chain 
hydrocarbons in general. The branched chain polymers can have 
substantially higher chain length. The number average molecular 
weight of such materials can vary widely, but will typically be up 
to about 500, preferably from about 200 to about 400, more 
preferably from about 300 to about 350. 
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Specific examples of suitable materials include paraffin oil, 
mineral oil, saturated and unsaturated dodecane, saturated and 
unsaturated tridecane, saturated and unsaturated tetradecane, 
saturated arid unsaturated pentadecane, saturated and unsaturated 
hexadecarie, and mixtures thereof. Branched-chain isomers of these 
compounds, as well as of h^igher chain length hydrocarbons, can 
also be used. Exetnplary .branched-chain isomers are highly 
branched saturated or .unsaturated alkanes. such as the 
permethyT-subStituted Msomersv e.g., the permethyl -substituted 
isomers of hexadecane aTrjtf eicosane, such as 2, 2, 4, 4, 6, 6, 8, 
M i methyl -lO-mfethylundecape . and: .2,: 2, 4, 4, 6, 
6-dimethy1-8-ifiethylndnahB^ sold by Permethyl Corporation. A 
preferred hyd^od^fboii' polymer is polybutene, such as the copolymer 
of isobutylen^ and butene; A commercially available material of 
this tyjie is^^ L- 14 poTybutene from, A^^ Chemical Co. (Chicago, 

Illinois, U.S.A.j. 

Monocarboxylic acid esters hereof inlude esters of alcohols 

and/or acids 6f the formula R^COOR wherein alkyl or alkenyl 
radicals and the sum of carbon atoms in R' and R is at least 10, 
20 preferably at least 20. 

Fatty Mters include, for^^^^^e^^^ and alkenyl esters 

of fatty acids having aliphatic chains with .from about 10 to about 
22 carbon atoms, and :alkyl : and; alkenyl fatty alcohol carboxylic 
acid esters having an . al kyl ; rand/or , al kenyl alcohol -derived 
aliphatic dhaih with about 10 -to , about 22 carbon atoms, and 
combinations thereof. Examples inc^lude isopropyl isostearate. 
hexyl laurate, isohexyl laurate, isphexyl palmitale, isopropyl 
palmitate, detyl foliate, .isodecyl oTfat^. hexadecyl stearate.- 
decyi stearate, isopropyl isostearate, .dihexyldecyl adipate, 
laufyl lactate, myristyl lactate., cetyl lactate, oleyl stearate. 
oieyl oleate, oleyl myristate.lauryl acetate, cetyl propionate, 

and oleyT adipate. 

The mono-carboxylic acid ester however need not necessarily 
contain at least one chain with at least 10 carbon atoms, so long 
35 as the total number of aliphatic chain carbon atoms is at least 
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10. E,»pl« include diis.pr,py1 .d1p.te. di,s.h«y1 .dip.*., an- 

. ... .... - 

«1d 0 U„.,e Icld. Sp«,«c .x»p,« inCud. 

uSrsw;.v«---- 

'""p';,h^dru .swri ineUde alkylen. ,lyc.l «ters f.r 

" « J ethylene ,lycol »». M dl-ftty ,cid esters, d,.thyle»e 
exM,p e 'T'"' ' „t.ers, polyethylene sl/col mono- 

glycol mono- and dJ-raw . .j 

i f,ttv acid esters, propylene glycol mono- and di-fatty acid 

T" IthoxyUtS gl-ce.71 ™nos.e.r.te. 1.3.b.tyl... glycol 

'"niyS'tXe^r;. d,-. end t..,lyc.r,d.s Hor. 
speCflSlly, included .re the ~».^, d1-. »d tr,.e.t«. M 

« v:et.le end en,™i ..^^ .n. ^ ^ 

«fnower oil, cottonseed ovl, corn Oil, onve w. . 

oil. synthetic oils include triolein ^and 

dilaurate. Preferred glyceride. are di-, and tr, glycende 

Especially preferred are triglycerides. 

AquPnu. Carrier . invention are typl- 

The shainooo compositions of tne pr«»o. 

The snampoo h pourable at room temperature, 

callv liquids which, preferably, are pour«u 

cany hm»' ^ ^^-^^se an aqueous carrier, i.e.. 

The compositions hereof will comprise an aqu 
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water, which will generally be present at a level of about 20% to 
about 95% by weight of the composition, preferably from about 60% 
to about 85% for pourable, liquid formulations. The compositions 
of the present invention can also be in other forms, such as gels, 

5 mouse, etc. In such cases, appropriate components known in the 

Vt such as gelling agents (e.g., hydroxyethyl cellulose), etc. 
can be included in the compositions. Gelsj-Hl typically contain 
from about 20% to: about 90% water. Mousses will be a low visco- 
■ sity composition and vwl 11 be packaged as a sprayable liquid 

10 according to techniques well known in' the art, typically in an 

aerosolcannlster Including a propyl] ant or a means for generating 

■ ah WfbsoV'spfay.- . . 

' Since the silicone conditipning agent used in the present 
composUitfns is an insoluble vnl1cpne <i^ in the composl- 

15 t1>ns, it is preferred to utilU^^^^ a suspending agent for the 

silicone. Suitable suspending agents are chain acyl deriva- 
tives, long chain amine oxides, and mixtures thereof, wherein such 
suspending -agents ; are present in the sKampoo compositions in 
crystalline fonn. - A variety of jtuch suspending agents are de- 
20 scribed in U.S.. Patent,,4,74),855, 6rpte et al.. Issued May 3, 

1988. Especially preferred Is ethylene g^^^^^^ distearate. 

Also included.among the long chain acyl derivatives useful as 
■ suspending agents are; the N,N.:di(hydro9enated) C.-C,, {preferably 

Cii-CaVi' more preferably Cie-Cu) imido^^b acid, or soluble 

25 salt (e.g., Kr .Na saltst thereof particularly N,N-di{hydro- 

genated)tallow amido benzolt: acid which is commercially marketed 
by Stepan Company (North^f;iel(i,, 111 1nois.^^ U^^^ 

Another useful suspending agent for the silicone conditioning- 
agents of the present compositions is xanthan gum as described In 
20 U.S. Patent :4:.788,006,: Boli^h et al ., Issued June 5. 1984. The 

tombinatiorr of long ichain acyl derivatives and xanthan gum as a 
suspeMing system for silicone is described in U.S. Patent 
4,704,272, Oh et al., issued November 3, 1987, and may also be 
used in the present compostions. 

35 
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Generally, the shampoo compositions will comprise from about 
0.1% to about 5.0%, preferably fros. about 0.5% to about 3.0%, of 
the suspending agent to suspend the silicone conditioning agent. 

npti onal Components 
5 The present compositions may also comprise a variety of 

non-essential, optional shsfnpoo tottponents, 5.uitable for rendering 
such compositions more cosmetically or sesthetically acceptable or 
to provide' them with additional uiage benefit.^. A variety of such 
' ingredients are well-known to those skilled in the art, and these 
10 'include without limiting the invention thsretc: pearlescent aids, 
such as coated mica, ethylene glycol distearate; opacifiers. such 
" as TtO^; preservative^, such as berizyl alcohol, l,3.bis(hydroxy- 
'methyl)-5.5-dimethyl-2.3-imida20lid1ngdione (e.g.. Glydant», 
' Glyco; Inc.," Greenwich. CT, USA}, methyl chloroisothiazoli none 
15 (e g , Kathon®, Rohm & Haas Co;, Philadslphia. PA. USA), methyl 

paraben, propyl paraben, and imidazolidinyl urea; fatty alcohols, 
such as cetearyl alcohol, cetyl alcohol, and stearyl alcohol; 
sodium chloride; ammonium chloride; sodium sulfate; ethyl alcohol; 
pH adjusting aids, such as citric acid, sodifim citrate, succinic 
20 acid, phosphoric acid, moncsodium phosphate, disodium phosphate. 

sodium hydroxide.' and sodium carbonate; coloring agents or dyes; 
perfumes; and sequestering agents, such as disodium ethylenedi- 
amine tetra-acetate. 

Another optiohaV ingredient that can be advantageously used 
25 is an anti-static agent. The anti-static agent should not unduly 

interfere with the in-ti^e performance and end-benefits of the 
shampoo; particularly, the anti-static agent should not Interfere 
with the anionic detersive surfactant. Suitable anti-static 
agents include, for example. tHcetyl methyl ammonium chloride. 
30 Typically, froni about 0.1% to about 5% of such anti-static 

agent is incorporated into the shampoo compositions. 

Though the silicone suspending agant component may act to 
thicken the present compositions to some degree, the present 
compositions may also optionally contain other thickeners and 
35 viscosity modifiers such as an ethanolamide of a long chain fatty 
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acid (e.g., polyethylene (3) glycol lauramide and coconut monc- 

ethanolamide) and ammonium xylene sulfonate. 

These, optional components generally are used individually in 

- the compositions of the present invention at a level of from about 
5 0.01% to about 10%. preferably from about 0.05% to about 5.0% of 

the shampoo composition. 

- Method of Manufacture 

-The compositions of the present invention, in general, can be 

made'by .:inixi«9; the^m temperature, 
10 ^ el g., about 72!€:i The,siliGone resin, if any. and silicone fluid 
- component :are.. first mixed together be^ being mixed with the 
V bther ingredients. The other ingredients are added and the 
complete mixture is ..mixed thorpughly at the elevated temperature 
and is then pumped through a; hi^^^^ sftear mill and then through a 
15 heat exchanger to cool it t^ lambient temperature. The average 

particle stle of the silicone is preferably from about 0.5 microns 

to about 20 microns. Alternately,, the silicone conditioning agent 
can be mixed with anionic surfactant and fatty alcohol, such as 
cetyl and stearyl alcohols, at elevated temperature, to fora a 

20 : premlx containing dispersed silicone. , The premix can then be 
added to and mixed with the remaining materials of the shampoo, 
pumped through. a high she|ar mill, 'and cooled. ' Also alternately, a 
portion of the liquid comppnents or soluble components (including, 
for example, cationic polymer conditioning agent) can be added to 

'25 the composition after cooling the mix of surfactants and solids. 

^thod of Use 

The shampoo compositions of the present invention are uti- 
lized conventionally, i .e. the hair is shampooed by applying an- 
effective amount of the shampoo composition to the scalp, and then 

30 rinsing It out with water, Application of the shampoo to the 

scalp in general ^ encompasses missaging or working the shampoo in 
the hair such that all or most of the hair on the icalp is con- 
tacted. The term an "effective amount" as used herein, is an 
amount which is effective in cleaning and conditioning the hair. 

35 Generally, from about 1 g to about 20 g of the composition is 
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applied for cleaning ?:nd conditioning the hair. Preferably, the 
shampoo is applied to hair in a wet or damp state. 

The compositions hereof can also be useful for cleaning and 
conditioning the skin. For such applications, the composition 
5 would be applied to the skin in a conventional manner, such as by 
rubbing or massaging the skin with the composition, optionally in 
the presence of water, and -then rinsing it away with water. 

EXMEliS. . , 

The following examples illustrate the present invention. It 
10 will be appreciated that other modifications of the present 
invention Within the xSkilT of those in the hair care formulation 
art can be undertaken without departing from the spirit and scope 

of this invention. 

All parts, percentages, and ratios herein are by weight 

15 ' unless otherwise specified. Some components may come from sup- 
pliers as dilute solutions. The levels given reflect the weight 
percent of the active material, unless otherwise specified. The 
excluded diluents and other materials are included in as -Minors". 

I^xamole I 

20 The following is a shampoo, composition of the present 

invention. 

Weight % 

rnmponent 

Anmoniuro Lauryl Sulfate ,, 
Anmoni um Laureth (3 ) Sul fate 

25 ' JAGUAR C-17 ^ 

Coconut Monoethanol Amide ^'^ 

Ethylene Glycol Distearate • 2.0 

IsocetyT Steav^yl ;Stearate 

tricetyl Methyl /Wnium Chloride ^ 
30 polydimethylsiloxane 2 ; 

Cetyl Alcohol 

Stearyl Alcohol . 
Perfume 

Color Solution 
35 Preservative 



8.5 
8.5 
0.5 



1.0 
0.5 
2.0 
0.4 
0.2 
1.0 
0.6 
0.4 
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Water and Minors " ^° " 

1 Tradename for guar hydroxypropyltrimoni urn chloride, a 
cationic polymer available from Rhone-Poulenc (Cranbury, NJ, USA). 

2 A 40/60 weight ratio blend of polydimethyl si loxane gum (GE 

SE 76, available from General Electric Co.. Silicone Products 
Diy., Waterford, NY, USA^ and polydimethylsnoxane fluid (about 

. 350 cent! stokes). 

The composition caiV provide excellent i.n-use hair cleaning 

and conditioning. As an alternative, the JAGUAR C-17 can be 

replaced wi't^i LUVIQUAT ft^ (see Example III, footnote 1). 

' The following is an example of a shampoo, composition of the 

present invention.' ■ . . , ,; 

. Weight % 
Component 

Ammonium Lauryl Sulfate ' *-2 

/Ammonium Uureth (3) Sum^ v - - 13.2 

POLYMER LR 400 ^ ^'^ 

'tocS nul Hu r iutfihaiiur Amide ; 1-0 

Ethylene Glycol Distearate 2.0 
. Light Mineral Oil 

Tricetyi Methyl Aiwnonium Chloride ); 0.5 

Polydimethylstloxane 2 ^-^ 
Cetyl Alcohol \p 

0 2 

Stearyl Alcohol ' ; • 

Perfume ^ ■ ' ^"^ 

25 , . 0 6 

Color Solution 

- 0 4 

Preservative 

Water and Minors ^' : - • . . . -- to 100% -- 

1 Cellulose, 2-[2^hydroxy-3^(trimethyl aramonio)propoxy] 
ethyl ether, chToride, a ;cationic .pplyn}er available from Amerchol 

Corp. (Edison, NJ, USA). 

2 A 40/60 weight ratio blend of polyd.iroethylsiloxane gum (GE 
SE 76. available from General Electric Co., Silicone Products 
Div., Waterford, NY, USA) and polydimethylsiloxane fluid (about 
350 cent i stokes). 

35 
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The composition can provide excellent in-use hair cleaning 
and conditioning 

£jaiSBle_IIi 

The following is an example of a shampoo composition of the 
present invention wherein the cationic polymer and anionic 
surfactant ccnipcnent form « complex coacervate phase. 

Weight % 

Component , :. ; : 

Ammonium Lauryl Sulfate ^^'^ 
Ammonium Laureth (3) Sulfate . 



LUVIQUAT FC 370 1 

iw ...... 1.0 



0.5 

Coconut Monoethanol Amide 

Ethylene Glycol Distearate 2.0 

Light Mineral Oil 

THcetyi Methyl Amnanium Chloride 0-5 

j5 PolydimethylsilbXare z , ^ 3-0 
Cetyl Alcohol 
Stearyl Alcohol 
Perfume 
Color Solution 

20 Preservative ^'^ 
Hater and Minors 

I Tradename of BASF Wyandotte Corporation (Parsippany. NJ, 
USA) for copolymer of vinyl pyrrol idone and methyl vinyl imidazo- 



35 



Hum chloride. 

z A 40/60 weight ratio blend of polydimethylsiloxane gun (GE 
SE 76 available from General Electric Co., Silicone Products 
Div., Waterford, NY. USA) and polydimethylsiloxane fluid (about 

350 centi stokes). . . 

The composition can provide excellent in-use hair cleaning 
and conditioning. As an alternatiye,, the LUVIQUAT FC 370 can be 
replaced with JAGUAR C-17 (see Example.!, footnote 1). 

The following is an example of a shampoo composition of the 
present invention. 

^ ^ Weight % 

Component 
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4.0 



Cocoamidopropyl Betaine ^ 

Araraonium Laureth (3) Sulfate ^'^ 

Coconut Monoethanol Amide ^ ^ 

Ethylene Glycol Distearate ^ ^ 



Polymer JR-125 ^ ^ ^ 

Isopropyl Isbstearate 
' Tricetyi Methyl AnmoTTium Chloride ., ^ 

Polydimethylsiloxane ^ 

0.4 

Cetyl Alcohol - ^ ^ 

10 Stearyl Alcohol , v.. : . , 

Perfume ^ g 

Color Solution ' ' 

0.4 

Preservative - 

--to 100% -- 

Water and Minors r , .«\«^«««vwi 

ethyl ether, chloride, «>1Uble tr,«J*ecch.1 Corf. (Eduon, MJ, 

VISCASIL 12.500 cS .llicore fluid, ...liable fro» 6eoer.l 

Electric (Waterford, NY, USA). 
20 f,y,amplq V 

The following is a shampoo composition of the present 

l^nmoonent ••■ 
' jimmoriVum'Lauryl ^ 
25 Ammonium Laureth (3) Sulfate 
Po1ym6r _LH-200^ - - 
' Light Mineral oTT 

Coconut Amide- 
Ethylene Glycol Distearate 
. 30 ' -Tridetyr Methyl Ammoniuni- Chloride 

Cetyl ATcohoT 
Stearyl Alcohol 

Perfume ^'^ 
35 Color Solution 



4.0 

1.0 

1.0 

1.0 

2.0 

0.5 

3.0 

0.4 

0.2 

1.0 
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0 4 

Preservative 

Water and Minors — 1°°* 

1 Polyquaternium 24, a polymeric quaternary ammonium salt of 
hydroxyethy.1 cellulose reacted with lauryl dimethyl 

5 annaonium-substituted epoxide, available from Amerchol Corp. 

{Edison, NJ, USA). 

,2 A 40/60 weight ratio blend of polydimethylsiloxane gum (GE 

SE 76, available from General Electric Co., Silicone Products 
. Oiv,, Waterford, NY, USA) and polydimethylsiloxane fluid (about 
jg 350 cent i Stokes).. , 

Fxamole Vi 

The following is a shampoo composition of the present 
invention wherein the cationic polymer ahd anionic surfactant 
component form a complex coacervate phase. 
Component V^MUk 
Ammonium Lauryl Sulfate 8. 5 

Aranonium Laureth (3) Sulfate 8-5 
GAFQUAT 755N1 
FLEXAN 130 » 

Coconut Honoethanol Amide 

Ethylene Glycol Distearate 2.0 
Isocetyl Stearoyl Stearate 1-0 
Tricetyl Methyl Ammoniun Chloride 0-5 
Polydimethylsiloxane 2 2.0 
Cetyl Alcohol 

Stearyl Alcohol 0.2 

1.0 

Perfume 

Color Solution 

0.4 

Preservative 

Water and Minors " 100% - 

» Copolymer of l-vinyl-2-pyrrolidone and dimethyl ami no- 
ethyl methacryl ate, available from GAP Corp., Wayne, NJ, USA. 

2 VISCASIL, 600,000 cS, from General Electric, Waterford, 

NY, USA. 

35 
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3 Sodium polystyrene sulfonate, an anionic polymer available 
from National Starch and Chemical Corp., Bridgewater, NJ, USA. 

The composition can provide excellent in-use hair cleaning 
and conditioning. 

5 The example compositions hereof can be made by preparing a 

premix of the entire amount of silicone conditioning agent to be 
incorporated into the shampoo, along with sufficient anmonium 
sulfate and 'cetyl and steafyi altohdl such that the premix com- 
prises about 30%' silicone conditioning agent, about 69% surfac- 

10 ' ^ tant, and about 1% of the alcohol s.' The premix ingredients are 
heated and stirred at IVZ for sbbut 10 minutes and the premix is 
then conventionally mixed with the remaining hot (72-C) ingre- 
. [' dients. The' cimppsition is' then pumped through a high shear mixer 

and cooled., 

15 ' "' " ' " ' ' ' ■ 
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CLAIMS 



1. A hair conditioning shampoo composition characterized in 

that it comprises: * ♦ ♦ 

(a) from 5% to 50%, by weight, of an anionic surfactant 
component selected from the group consisting of anionic 

5 surfactants and amphoteric surfactants that are anionic 

at the pH of the composition; 

(b) from to.. 10%, by weight, of a dispersed, insoluble, 
nonvolatile, nonionic silicone hair conditioning agent; 

(c) from 0.05% to 5%. by weight, of a water soluble, or- 
10 ganiG. cationic polymer hair conditioning agent having a 

cationic charge density of from^^JA_J5B3la£^,Jo^J--~ 

meq/g ram; , x-i- 

id) " from 0.05% to .5%, by weight, of an organic, nonvolatile, 
water insoluble, liquid selected from the group 
15 v. consisting^ of hydrocarbon oils, fatty esters having at 
least 10 carbon atoms, and mixtures thereof; and 
(e) an aqueous carrier. 

Z A hair conditioning shampoo according to Claim 1, wherein 

20 said cationic charge density is from^lJD "^q/g''^'" ^° 3.0 meq/gram. 
preferably from 1-1 meq/gram to 2.0 meq/gram. more preferably from 
1.2 meq/gram to 2.0 meq/gran^. . 

3 A hair conditioning shampoo composition as in Claim 1 or 
25 2. further comprising a suspending agent for said silicone hair 

conditioning agent. , 

4 A hair conditioning shampoo composition, as in Claim 1, 2 
or 3, wherein said cationic polymer is in a complex coacervate 

30 phase in said composition or forms a complex coacervate upon 
dilution of said shampoo with water. 

5. A shi'.mpoo composition as in Claim 4 wherein said cationic 
polymer exists in, a cp^iplex coacervate form upon dilution of the 
35 shampoo with water at a wat6r:shampoo composition weight ratio of 
20:1. 
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6. A shampoo composition as in Claim 1, 2, 3, 4, or 5, 
wherein said oily material is selected from the group consisting 
of alkyl and alkenyl esters of fatty acids, alkyl and alkenyl 

of 

esters 

fatty alcohols; polyh^dric alcohol esters, dicarboxylic acid 
esters, tricarboxylic acid esters, and mono-, di-, and tri- 
glycerides', and mixtures thereof. 

7. A shampoo composftioh aS in Claim 1, 2, 3, 4, 5 or 6, 
wherein said silicone hiif cortditioning agent comprises polydi- 
methyl si loxane. ^ ^ „ 



8. A shampoo composition as in Claim 1, 2, 3, 4, 5, 6, or 7, 
wherein said cationic potyirier hair conditioning agent is selected 
15 from the group Consisting of c polysaccharides and polymers 

comprising cationic vihyl -monomers, preferably said cationic 
polymer hair conditiorting agent is selected from the group con- 
sisting of cationic cellulose, cationic starch, cationic guar, 
copolymers of l-vinyl-2-pyrrol idone and l-vinyl-3-methyl imidazo- 
le lium salt, copolymers of adryl amide and ..dimethyl diallyl ammonium 
salt, and copolymers of l-vinyl-2-pyrroltdone and dimethyl ami no- 
ethyl methacryl ate . ^ ' ' ' 

' 9. A shampoo composition as in Claim 1, 2, 3, 4. 5. 6, 7, or 
•25 8 cbmpri sin^ from about 10% to about 25% of anionic surfactants, 
from about 0.5% to about- 5% silicone hair conditioning agent, from 
about 0.1% to about 4% cationic polymer hair conditioning agent. 
:i a^^ l^*'"^*! conditioning 

agent. 



10. A method for shampooing hair, said method comprising 
applying to hair an effective amount of the composition of Claim 
1. 2. 3, 4, 5, 6, 7, 8, or 9, for cleaning and conditioning the 
hair and then rinsiiig said composition from the hair. 
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